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Abstract 
Dr. YG Man's hypothesis that breast tumor invasion is triggered by the aberrant leukocyte 
infiltration induced by degeneration of myoepithelial cells holds a lot of truth in our clinical 
practice, and leukocyte infiltration may be regarded as a surrogate marker for diagnosis of 
invasion.   
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We read with interest the article “Aberrant leu-
kocyte infiltration: a direct trigger for breast tumor 
invasion and metastasis” by Man YG [1]. The author 
proposed a novel hypothesis that breast tumor inva-
sion is triggered by the aberrant leukocyte infiltration 
induced by degeneration of myoepithelial cells, 
which, in turn, leads to the focal disruptions of 
myoepithelial layer. The author presented here a 
unique mechanism that leukocyte infiltration is a 
triggering factor for tumor metastasis, which could 
potentially be applied to all epithelium-derived tu-
mors, as leukocytes are widely distributed in abun-
dance in almost all human tissues.  
Dr. Man’s hypothesis indeed holds a lot of truth 
in our clinical practice. We have found that leuko-
cytes, behaving like obligated partners to the tumor 
cells, infiltrate around and/or in the invasive foci of 
carcinomas. Among the infiltrating leukocytes, lym-
phocytes are the most commonly observed, followed 
by neutrophils, plasmocytes, macrophages and even 
eosinophils. This phenomenon has raised increasing 
attentions and has been investigated in other studies 
[3-6]. 
It is widely accepted that immunological com-
petence plays an important role in tumor progression. 
Herein, we do not intend to discuss the underlying 
molecular mechanism of leukocyte infiltration. What 
concerns us the most in clinical practice is its potential 
application in assisting surgical pathologist to make 
an early diagnosis of a certain tumor. We would like 
to take the microinvasive squamous cell carcinoma of 
the uterine cervix for an instance.  
As the treatment strategies and prognosis for 
pre-invasive lesion and microinvasive squamous car-
cinoma of uterine cervix are quite different, detection 
of areas of minimal invasion is of critical importance. 
However, the distinction between non-invasion and 
microinvasion is often challenging for surgical pa-
thologists, especially in very small specimens. It is 
well known that cancer invasion is the result of cancer 
cell disruption of the epithelial basement membrane 
followed by migration into the stroma. We found that, 
in the foci of microinvasion, the basement membrane 
is attenuated and blurred by leukocyte infiltration, 
suggesting that leukocytes was associated with early 
invasion in cervical squamous neoplasms (Figure 1). 
This may be consistent with Dr. Man’s notion that 
cancer associated leukocyte infiltration implicates the 
initiation of tumor dissemination or the transition of 
tumor from in situ to invasive. However, it could also 
be possible that leukocyte infiltration is the response 
to cancer invasion [5, 6]. No matter the leukocyte in-
filtration is a cause or a result of cancer invasion; we 
could regard it as a surrogate marker for diagnosis of 
microinvasion. Nevertheless, the presence of leuko-
cytes in the inflammatory lesions of cervix should be Int. J. Biol. Sci. 2010, 6 
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differentiated from those near invasive foci. These 
associations should be excluded when evaluating the 
significance of leukocytes infiltration in squamous 
neoplastic lesions of the cervix. 
As it is known that HPV DNA can be detected in 
most, if not virtually all, cervical cancers. However, 
HPV infection, on one hand, is not believed to be in-
flammatory, which means HPV per se cannot cause 
leukocyte infiltration. On the other hand, there is 
some epidemiological evidence suggesting that in-
flammation might be linked to cervical cancers, per-
haps as a HPV co-factor [7].  
 
 
Figure 1. Prominent leukocyte infiltration is frequently found in microinvasive foci of cervical squamous neoplasms. A, 
Representative case of cervical intraepithelial neoplasia, grade 3 (CIN 3) with microinvasion (hematoxylin-eosin stain, 
original magnification 100x). Red frame indicates an area magnified in B. B, Focal magnification of A. Arrows indicate mi-
croinvasive foci, around which are leucocytes infiltrations, resulting in blur of the border of the epithelial nest. Twenty-six 
cases of CIN3 with microinvasion were analyzed and all of them showed prominent leukocyte infiltrations in the micro-
invasive foci. C, Representative case of CIN 3 without microinvasion (hematoxylin-eosin stain, original magnification 100x). 
Red frame indicates an area magnified in D. D, Focal magnification of C. Compared to B, much less leukocyte infiltration 
presents in the stroma, and the border of the gland involved by CIN is “clean”. Thirty-nine cases of CIN2-3 were observed. 
Most (79.5%) of them showed few leukocyte infiltrations, and other cases had more leukocyte infiltrations around both 
normal and CIN-involved glands.  
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